All reagents and solvents were purchased from commercial suppliers (Sigma-Aldrich or Merck) and were used without further purification. Boc-monoprotected ethylenediamine [1] and N-protected amino acids [2] were prepared according to published literature procedures. NMR spectra were run on Bruker Avance AV600 (600/150 MHz 1 H/ 13 C) or DRX250 (250/62.5 MHz 1 H/ 13 C) spectrometers and chemical shifts (, ppm) are reported downfield from TMS. Mass spectral measurements were performed on a Thermo Scientific Q Exactive hybrid quadrupole-orbitrap mass spectrometer. The enantiomeric ratios of all chiral products were determined using Phenomenex Lux 5 m Amylose-1 or Amylose-2 chiral 250 × 4.6 mm columns on a Knauer Smartline or Hewlett-Packard 1090 HPLC systems, at a flow rate of 1 mL/min and detection at 310 nm (compounds 3) or 244 nm (compounds 5). Eluents for the chiral separations are specified in Supporting Information File 2, along with the chromatograms. IR spectra were recorded on Perkin-Elmer 1750 FTIR spectrometer and only characteristic peaks are listed; TLC was done on aluminium-backed Silica gel 60 sheets (Merck) with KMnO4 staining; Melting points were measured on Boetius hot stage apparatus and are not corrected.
-Enamino amides 1; general procedure
A magnetically stirred mixture of Boc-monoprotected ethylenediamine [1] (1.60 g, 10 mmol), the corresponding acetoacetamide (10 mmol) and anhydrous Na2SO4 (1.56 g, 11 mmol) in CH2Cl2 (50 mL) was heated for 1 h at boiling temperature under reflux. The warm reaction mixture was then immediately filtered through a sintered glass filter and the solvent was distilled off. The residue was triturated with a small amount of diethyl ether to give the corresponding -enamino amide 1 as a white crystalline solid. Compounds 1 are sufficiently stable in air and can be stored at rt, but easily decompose on silica gel and cannot be monitored by TLC. 4.38 (s, 1H), 3.20 -3.40 (m, 4H), 1.90 (s, 3H), 1.45 (s, 9H) . 13 C NMR (CDCl3, 62.5 MHz):  = 172.8, 160.3, 156.0, 84.3, 79.5, 42.7, 41.5, 28.4, 19.3 . 4.45 (s, 1H), 3.20 -3.40 (m, 4H), 1.92 (s, 3H), 1.44 (s, 9H) . 13 C NMR (CDCl3, 62.5 MHz):  = 169. 1, 160.5, 156.0, 139.1, 128.9, 123.0, 119.9, 85.7, 79.6, 42.8, 41.4, 28.4, 19.5 . 
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Acylation of -enamino amides 1 with amino acids; general procedure for the preparation of compounds 3 and 4
To a magnetically stirred solution of the corresponding N-protected amino acid 2 (1 mmol) in CH2Cl2 (5 mL) was added N-methylmorpholine (1 mmol, 0.11 mL) . The solution was then placed in an ice bath and ethyl chloroformate (1 mmol, 0.1 mL) was added. The mixture was left to stir for 5 min [3] and after that a suspension of enamino amide 1 (1 mmol) and DMAP (0.2 mmol) in CH2Cl2 (10 mL) was added in one portion. The ice bath was removed and the reaction mixture left to stir for one more hour at rt. Then the reaction mixture was transferred to a separatory funnel with additional 30 mL of CH2Cl2 and washed with aqueous (10:1) HCl. The aqueous layer was extracted with additional 30 mL of CH2Cl2, the combined organic layers were dried with anhydrous sodium sulfate, the drying agent was removed by filtration and the solvent was evaporated under reduced pressure. The crude -C-acylated products 3 and 4 obtained in this way usually crystallize upon trituration with diethyl ether. Additional amounts of the products were obtained from the ethereal washings after flash column chromatography on silica gel with diethyl ether or diethyl ether/methanol (20:1) as the eluent.
Compounds 3g-i were registered as mixtures of rotamers, with some of the signals coalescent or doubled, as indicated below.
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Acylation with N-phthaloyl amino acid chlorides
A solution of the corresponding acid chloride [4] (1 mmol) in CH2Cl2 (2 mL) was added to a cooled (0 °C) and magnetically stirred suspension of enamino amide 1 (1 mmol, 320 mg) , N-methylmorpholine (1 mmol, 0.11 mL) and DMAP (0.2 mmol, 25 mg) in CH2Cl2 (3 mL). The mixture was stirred for 30 min at 0 °C and for additional 1 h at rt. Then it was diluted with 30 mL CH2Cl2 and worked up as described above. 1 H NMR (DMSO-d6, 600 MHz):  = 11.36 (t, J = 5.9, 1H, NH), 10.17 (s, 1H, NH), 7.65 (d, J = 7.6, 2H), 7.30 (t, J = 7.6, 2H), 7.05 (m, 2H, NH+ArH), 6.94 (t, J = 5.9, 1H, NH), 3.95 (q, J = 7.0, 2H), 3.83 (d, J = 5.9, 2H), 3.38 (m, 2H), 3.11 (m, 2H) , 2.02 (s, 3H), 1.38 (s, 9H), 1.14 (t, J = 7.0, 3H). 13 C NMR (DMSO-d6, 150 MHz):  = 189. 1, 167.9, 163.8, 157.1, 156.2, 140.0, 129.2, 123.8, 119.6, 107.0, 78.4, 60.1, 46.8, 42.5, 40.7, 28.7, 16.5, 15 1 H NMR (DMSO-d6, 600 MHz):  = 11.35 (t, J = 5.9, 1H, NH), 10.19 (s, 1H, NH), 7.65 (d, J = 7.6, 2H), 7.63 (t, J = 5.9, 1H, NH), 7.31 (t, J = 7.6, 2H), 7.05 (m, 2H, NH+ArH), 4.77 (s, 2H), 3.89 (d, J = 5.9, 2H), 3.40 (m, 2H), 3.11 (m, 2H) , 2.03 (s, 3H), 1.38 (s, 9H). 13 C NMR (DMSO-d6, 150 MHz):  = 188. 3, 167.8, 164.0, 155.3, 139.9, 129.2, 123.8, 119.6, 106.9, 96.6, 78.4, 73.9, 46.9, 42.5, 40.7, 28.7, 16.6 = 193.3, 168.1, 165.0, 156.2, 156.0, 140.1, 129.1, 123,7, 119.7, 107.0, 78.4, 60.1, 51.7, 42.7, 40.5, 28.7, 19.5, 16.8, 15 1, 165.1, 156.2, 154.1, 140.1, 129.1, 123.7, 119.7, 106.9, 96.6, 78.4, 73.8, 52.1, 42.7, 40.5, 28.7, 19.3, 16.9 = 192.9, 168.3, 165.0, 156.3, 140.2, 139.6, 129.5, 129.2, 128.4, 126.5, 123.7, 119.7, 107.1, 78.4, 60.0, 58.6, 42.7, 40.6, 38.3, 28.7, 16.9, 15 1, 168.2, 165.1, 156.3, 154.4, 140.1, 139.4, 129.5, 129.2, 128.4, 126.5, 123.8, 119.7, 107.0, 96.6, 78.4, 73.7, 58.8, 42.7, 40.6, 38.2, 28.7, 16.7 1 H NMR (DMSO-d6, 600 MHz):  = 11.38, 11.37 (t, J = 5.9, 1H, NH), 10.18, 10.17 (s, 1H, NH), 7.65 (d, J = 7.6, 2H), 7.30 (t, J = 7.6, 2H), 7.06 (m, 2H, NH+ArH), 4.07, 4.06 (s, 2H), 3.98, 3.93 (q, J = 7.0, 2H), 3.39 (m, 2H), 3.12 (m, 2H), 2.80, 2.76 (s, 3H), 2.03, 2.02 (s, 3H), 1.38 (s, 9H), 1.16, 1.08 (t, J = 7.0, 3H). 13 C NMR (DMSO-d6, 150 MHz):  = 188. 5, 167.8, 164.1, 156.7, 156.2, 140.0, 129.2, 123.8, 119.6, 107.2, 78.4, 61.1/61.0, 54.9/54.5, 42.6, 40.6, 36.0/35.7, 28.7, 16.6, 15 13 C NMR (DMSO-d6, 150 MHz):  = 187. 8, 167.7, 156.2, 154.9, 154.8, 140.0, 129.2, 123.8, 119.7, 107.1, 96.5, 78.4, 74.7/74.4, 55.2/54.6, 42.6, 40.5, 36.6/35.7, 28.7, 16.6 13 C NMR (DMSO-d6, 150 MHz):  = 187.9, 167.8, 164. 1, 156.2, 139.9, 129.2, 128.9, 123.8, 119.7, 78.4, 61.5, 42.6, 40.6, 28.7, 16.6, 14.9 . 1 H NMR (DMSO-d6, 600 MHz):  = 11.27 (t, J = 5.9, 1H, NH), 10.34 (s, 1H, NH), 7.90 -7.85 (m, 4H), 7.71 (d, J = 7.6, 2H), 7.33 (t, J = 7.6, 2H), 7.07(t, J = 7.6, 1H), 7.01 (t, J = 5.3, 1H, NH), 4.49 (s, 2H), 3.38 (m, 2H), 3.10 (m, 2H), 2.07 (s, 3H), 1.27 (s, 9H), 13 C NMR (DMSO-d6, 150 MHz):  = 184. 7, 168.2, 167.6, 165.0, 156.1, 139.9, 135.0, 132.3, 129.2, 123.9, 123.6, 119.7, 106.3, 78.3, 44.0, 42.7, 28.6, 16.9 . 1 H NMR (DMSO-d6, 600 MHz):  = 11.44 (t, J = 5.9, 1H, NH), 10.04 (s, 1H, NH), 7.74 -7.69 (m, 4H), 7.42 (d, J = 7.6, 2H), 7.16 (t, J = 7.6, 2H), 7.06 (t, J = 5.3, 1H, NH), 6.96 (t, J = 7.6, 1H), 5.22 (q, J = 7.0, 1H), 3.39 (m, 2H), 3.12 (m, 2H), 1.99 (s, 3H), 1.48 (d, J = 7.0, 3H), 1.34 (s, 9H). 13 C NMR (DMSO-d6, 150 MHz):  = 188. 8, 167.9, 167.8, 164.6, 156.2, 139.9, 134.7, 132.0, 128.8, 123.4, 123.2, 119.4, 106.5, 78.4, 51.4, 42.6, 28.6, 16.7, 15 = 187.6, 168.0, 167.9, 165.2, 156.2, 139.9, 138.8, 134.8, 131.5, 129.1, 128.9, 128.7, 126.8, 123.6, 123.3, 119.4, 106.5, 78.4, 58.2, 42.7, 34.1, 28.6, 16.9 = 191.8, 168.6, 163.4, 156.5, 156.2, 140.1, 129.1, 123.7, 119.7, 109.4, 78.4, 59.9, 42.5, 40.7, 39.3, 37.2, 28.7, 16.5 = 193.5, 168.8, 163.0, 156.6, 156.2, 140.1, 129.1, 123.7, 119.7, 109.4, 78.4, 59.8, 42.4, 40.7, 40.6, 36.6, 28.7, 25.7, 16.4, 15 = 193.5, 168.8, 163.0, 156.5, 156.2, 140.1, 137.7, 131.7, 129.1, 128.8, 128.2, 123.7, 119.7, 109.4, 78.4, 65.5, 42.4, 40.7, 36.5, 28.7, 25.7, 16.4 = 193.8, 168.8, 163.0, 156.5, 156.2, 140.1, 137.8, 129.1, 128.8, 128.2, 123.7, 119.6, 109.5, 78.4, 65.5, 42.4, 40.7, 38.9, 29.8, 28.7, 22.7, 16.4 4, 168.7, 163.0, 156.2, 154.8, 140.1, 129.1, 123.7, 119.7, 109.4, 96.8, 78.4, 73.7, 65.4, 42.4, 40.9, 40.7, 36.4, 28.7, 25.5, 16.4 = 193.8, 168.8, 163.0, 156.2, 154.8, 140.1, 123.7, 119.6, 109.5, 96.8, 78.4, 73.7, 42.4, 40.9, 40.7, 38.8, 29.6, 28.7, 22.6, 16.4 = 193.9, 168.8, 162.9, 154.8, 140.1, 129.1, 119.6, 109.4, 96.8, 78.4, 73.7, 55.4, 42.4, 40.8, 40.7, 39.2, 29.6, 28.7, 26.5, 25.0, 16.4 = 191.7, 171.9, 162.8, 156.4, 156.2, 137.7, 128.8, 128.2, 108.8, 78.4, 65.6, 42.4, 40.7, 39.2, 37.5, 28.7, 16.4 1 H NMR (DMSO-d6, 600 MHz):  = 11.52 (t, J = 5.9, 1H, NH), 7.45 (br s, 1H, NH), 7.37 -7.29 (m, 5H), 7.25 (t, J = 5.9, 1H, NH), 7.12 (br s, 1H, NH), 7.02 (t, J = 5.9, 1H, NH), 4.99 (s, 2H), 3.30 (m, 2H), 3.06 (m, 2H), 2.95 (m, 2H), 2.33 (t, J = 7.0, 2H), 1.98 (s, 3H), 1.62 (p, J = 7.0, 2H), 1.38 (s, 9H). 13 C NMR (DMSO-d6, 150 MHz):  = 193. 4, 172.2, 162.3, 156.5, 156.2, 137.7, 128.8, 128.2, 108.8, 78.4, 65.6, 42.3, 40.7, 36.4, 28.7, 25.9, 16 1 H NMR (DMSO-d6, 600 MHz):  = 11.53 (t, J = 5.9, 1H, NH), 7.43 (br s, 1H, NH), 7.37 -7.29 (m, 5H), 7.22 (t, J = 5.9, 1H, NH), 7.10 (br s, 1H, NH), 7.02 (t, J = 5.3, 1H, NH), 4.99 (s, 2H), 3.30 (m, 2H), 3.06 (m, 2H), 2.95 (m, 2H), 2.31 (t, J = 7.6, 2H), 1.97 (s, 3H), 1.47 (p, J = 7.6, 2H), 1.38 (s, 9H), 1.36 (p, J = 7.6, 2H). 13 C NMR (DMSO-d6, 150 MHz):  = 193.8, 172.2, 162.2, 156.5, 156.2, 137.8, 128.8, 128.2, 108.8, 78.4, 65.6, 42.3, 40.8, 40.7, 38.7, 29.8, 28.7, 22.8, 16 
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1 H NMR (DMSO-d6, 600 MHz):  = 11.53 (t, J = 5.9, 1H, NH), 7.43 (br s, 1H, NH), 7.37 -7.29 (m, 5H), 7.23 (t, J = 5.3, 1H, NH), 7.09 (br s, 1H, NH), 7.02 (t, J = 5.3, 1H, NH), 4.99 (s, 2H), 3.30 (m, 2H), 3.06 (m, 2H), 2.96 (m, 2H), 2.31 (t, J = 7.6, 2H), 1.97 (s, 3H), 1.47 (p, J = 7.6, 2H), 1.38 (s, 9H), 1.36 (p, J = 7.6, 2H), 1.20 (p, J = 7.6, 2H). 13 C NMR (DMSO-d6, 150 MHz):  = 193.9, 172.2, 162.1, 156.5, 156.2, 137.8, 128.8, 128.2, 108.8, 78.4, 65.6, 42.3, 40.7, 39.1, 29.9, 28.7, 26.7, 25 Functionalised -keto amides 5 and 11; general procedure To the corresponding precursor 3 or 4 (1 mmol) was added TFA (1 mL per 100 mg of substrate) and the mixture was stirred for 5 min at rt. Then, 3 mol/L aqueous solution of NaOAc (10 mL for each mL of TFA) was added, followed by CH2Cl2 (30-50 mL) and the mixture was left to stir intensely overnight (4i-l), for 6h (3j-l) [5] or for 2 h in all other examples. The layers were then separated and the aqueous layer was extracted two more times with CH2Cl2. The organic layers were combined, washed with a small amount of saturated aqueous NaHCO3 (20 mL) and then dried over Na2SO4. The solvent was removed on a rotary evaporator and the residue was either purified by silica gel column chromatography (5a-f) or triturated and rinsed with diethyl ether or ether/petroleum in most other cases. The filtration of the ethereal washings through a short plug of silica gel affords additional amounts of the keto amides.
Variable proportions of the enol tautomer (1-10%) were registered in the CDCl3 solutions of all -keto amides, but only signals for the major keto tautomer are given in the textual NMR description. In addition to that, compounds 5g,h were registered as mixtures of rotamers, with some of the signals doubled, as indicated below. 3, 163.1, 156.8, 137.4, 129.1, 124.8, 120.2, 61.6, 51.2, 47.5, 14.6 2, 162.7, 154.7, 137.2, 129.1, 125.0, 120.3, 95.2, 74.8, 51.3, 47.6 1, 162.9, 154.2, 137.3, 129.1, 124.9, 120.2, 95.2, 74.7, 56.7, 46.6, 16.7 5, 163.2, 156.4, 137.6, 135.4, 129.4, 129.1, 129.0, 127.5, 124.6, 120.2, 61.7, 47.5, 36.7, 14.5 = 204.6, 162.8, 154.3, 137.3, 135.0, 129.2, 129.1, 127.6, 124.8, 120.2, 95.2, 74.7, 61.9, 47.7, 36.8 3.61, 3.60 (s, 2H), 3.11, 3.08 (s, 3H) . 13 C NMR (CDCl3, 150 MHz):  = 201. 4, 155.3, 137.2, 129.1, 124.8, 120.2, 95.3, 75.5/75.2, 59.3/58.8, 47.3/47.1, 36.7/36.0 = 200.7, 164.8, 155.1, 139.2, 129.3, 129.2, 126.6, 124.0, 119.6, 61.9, 59.9, 49.3, 14.8 = 198.6, 167.7, 164.5, 139.2, 135.3, 131.9, 129.3, 124.1, 123.8, 119.6, 49.5, 47 = 202.5, 167.5, 162.7, 137.4, 134.6, 131.7, 129.0, 124.7, 123.8, 120.3, 54.8, 45.9, 14 
